Using Flow Cytometry to Detect and Measure Intracellular Thiol Redox Status in Viable T Cells from Heterogeneous Populations.
Increased production of reactive oxygen species (ROS) and deficiencies in cellular antioxidant defenses are the principal causes of cellular oxidative stress. ROS can react with a variety intracellular molecules, including redox active cysteine thiols (-SH) within proteins. Cysteine thiols can occupy several redox states and conversion between them is highly dynamic during, for example, cell growth, resulting in modification and subsequent loss of the "reduced thiol" form (-SH or -S-). The challenge lies with detecting and measuring thiol redox status inside viable heterogeneous cell populations (e.g., peripheral blood mononuclear cells (PBMCs)). Here we describe a flow cytometric approach for the evaluation of intracellular thiol redox status in human CD3+ T cells within a viable PBMC preparation. Using the thiol reactive probe, fluorescein-5 maleimide (F5M), we demonstrate that loss of reduced intracellular thiol correlates with a decrease in F5M fluorescence. We also detected a loss of F5M fluorescence in Jurkat cell cultures exposed to exogenous H2O2 generated by glucose oxidase. Since F5M binds irreversibly to reduced cysteine thiols, cells may be sorted based on F5M fluorescence intensity and redox active proteins can subsequently be extracted and separated using SDS-PAGE. This final step facilitates identification of redox active proteins from individual cell populations in live heterogeneous cell mixes using proteomic analysis.